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US-CL-CURRENT: 514/8,514/12 ,514/21 
ABSTRACT: 

The invention provides a method for extending the plasma 

h_al£:ai#e^ — 

lep ar in-bi nding proteins by coadmi nistering such proteinswith a 
th e r ap eu t J^aTIy^^ ab 1 e, compound^ qapable of inhibiT:l.n"g their 

b ipding *T a„a 

low. affinity heparin-like binding site on the surface of cells. 
In one 

embodiment of. the invention, the hep arin-binding prote in is a 

growth factor or " " 

seTectin. The binding inhibitory compound 'can, for example, be a 

purified ■ ' — 

nat'ivil^heparin preparation, a heparin fragment, or another 
polyanionic 

compound, such as dextran sulfate, heparan sulfate, pentosan 
sulfate, or 
hyaluronate . 

14 Claims, 12 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 7 

BSPR: 

The present invention is based on the finding that the in vivo 
half-life of 

heparin-bindin g growth factors, such as HGF, in the plasma can be 
s igfrr f l-ca-nt'ty 
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extended by coadministration with a polyanionic molecule, such as 
heparin or 

heparin-derived oligosaccharides. It has further been found that 
the 

coadministration of polyanionic molecules increases the amount of 
heparin-binding proteins entering the plasma after 
intraperitoneal or 

subcutaneous administration. Although it is believed that the 
effect of 

polyanionic molecules on the bioavailability of heparin-binding 
proteins is due 

to their ability to block the binding of heparin-binding proteins 
to 

extracellular matrix glycosylaminoglycans, the invention is not 
limited by this 

or any other theory in any way. The invention is additionally 
based on the 

finding that the p resence of polyanionic molecules, and 
s p e G4r#i-ca-lJ.--y— h-epa^rin^ 

an.d-hep.axin- like o 1 i g o s a c c h a rj ^^dg^g^PQJ^JS n_t ^ the biological 

act ivity of^ . ' — 

he parin-bindi ng prot eins (HGF , , ._IlLiJ.)^and £Q,r„enh.anc,es_the i r 

bindi^ig^to^the^ir """" 

respective native receptar.. s^ (JffiGF) . 

DEPR: 

A "functional derivative" of a native heparin-binding protein is 
a compound 

that retains at least one qualitative biological activity of the 
corresponding 

native protein and has the ability to bind heparin. Functional 
derivatives . 

include, but are not limited to, fragments of native 
heparin-binding proteins 

from any animal species, ' and derivatives of the native proteins 
and fragments 

thereof, wherein the term "derivative" is used to define amino 
acid sequence 

and glycosylation variants, and covalent modifications of a 
native protein, 

whereas the term "variant" refers to amino acid sequence and 
glycosylation 

variants within this definition. An "inhibitor" of a native 
heparin-binding 

protein is a compound that inhibits at least one biological 
activity of the 

corresponding native protein and has the ability to bind heparin. 
DEPR: 

The term "g 1 ycQsyl^^t-^Qn v^ t qnt^^ i^^^^^ to refer to a 
heparin-binding protein -^-.-.-...^ . ^ 
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1 


molecule h aving a qlycosylation profile different from that of a 

co rrespond ing " — ■ ^ 

native protein, ni y^^^y^fjj pn-i^Ap.P.pM-dpci is typically 

either N-lTn]cea"~or 
0- rin]cea\'l_JiiJ^ 
moi ety to t he 

sTae-chain""bf an asparagine residuB ^. The tripeptide sequences, 
aspafaTgaTTe-X-s^^^^ and asparagine-X-threonine, wherein X is any 

amino acid 

except proline, are recognition sequences for enzymatic 
attachment of the 

carbohydrate moiety to the asparagine side chain. 0-linked 
glycosylation 

refers to the attachment of one of the sugars 
N-acetylgalactosamine, galactose, 

or xylose to a hydroxyamino acid, most commonly serine or 
threonine, although 

5-hydroxyproline or 5-hydroxylysine may also be involved in 
0-linked 

glycosylation. Any difference in the location and/or nature of 
the 

carbohydrate moieties present in a glycosylation variaty or 
fragment as 

compared to its native counterpart is within the scope herein. 
DEPR: 

The rationale for the use of dextran sulfate is that in a 
separate series of 

experiments, we found that premixing of HGF/SF with soluble 
heparin greatly 

enhanced its bioavailability from subcutaneous and 
intraperitoneal sites 

(unpublished observation) . This effect was not specific to 
heparin and was 

also observed with other sulfated polysaccharides including 
pentosan 

polysulfate, hyaluronate, and dextran sulfate. Dextran sulfate 
was chosen 

arbitrarily for the infusion studies. At a 1:10 HGF/SF: dextran 
sulfate ratio 

the solution was extremely viscous and probably could not get out 
of the 

infusion pump. However, ratios of 1:1 or 1:2 enhanced the 
effectiveness of 

HGF/SF infusions. Although the mechanism is not known, we 
hypothesize that, 

because HGF/SF binds heparin strongly (Nakamura et al., Proc. 
Natl. Acad. 

Sci. USA 83, 6489-6493 [1986]), its absorption from subcutaneous 
and 

intraperitoneal sites is low due to trapping by interaction with 


Page 3 (DSaunders, 09/06/2000, EAST Version: 1.01.0015) 


0 m 


heparin 

sulfate proteoglycans in the extracellular matrix. We therefore 
speculate that 

sulfated polysaccharides saturate the heparin binding regions on 
HGF/SF, 

thereby preventing interaction with matrix components. Heparin 
also decreases 

the clearance of HGF/SF, and sulfated polysaccharides enhance 
hepatocyte 

responses to low doses of HGF/SF. 

CCOR: 
514/8 
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